ABSTRACT
Background of Study
Rashidi, et al. [3] in their study examined the factors involved in site selection for temporary housing centers.
The results of this study showed that the existing access criteria and the spatial characteristics are of high importance among other criteria and standards for selecting the proper sites for sufferers' temporary housing Rashidi, et al. [3] . Philippe, et al. [4] evaluated the potential of firefighting stations to respond to fires using Spatial Decision Support System (SDSS) and parameters such as distance and population density and 8-minutes performance radius and 90 percent coverage of accidents. The results showed that 60 firefighting stations in the country with the standard performance cover 67 percent of possible events Philippe, et al. [4] . Hosseini, et al. [5] used multi-criteria decision-making model for site selection of temporary housing areas in Rasht. In this study, they analyzed site selection criteria in 4 groups, natural criteria, the road conditions, access to crisis management centers, and being away from risk centers Hosseini, et al. [5] . Murray [6] in an investigation considered time standard for fire response as 9 minutes. He used strategic planning for new firefighting stations' site selection and examined the proper distribution of new stations using the buffer tools Murray [6] . Nouri, et al. [7] in their study with the aim of zoning the areas vulnerable to natural disasters, identified rural zones with very low, medium, and high risk and concluded that it is inevitable to establish guards and fences and dams as well as to modify the natural course of the river through increased its recharging capacity or dredging in order to prevent overflow of the river and severe storms Nouri, et al. [7] . Palash [8] in a study assumed natural disasters as a cause of slow development process in a given period and considered all disasters dependent on each other, and then examined the intensity and weakness of the impact of these factors in relation to each other and provided suggestions for overcoming the current situation [8] .
Above studies have been done mainly in urban areas and in terms of one or more natural disasters, while this study has carried out risk zoning in order to site selection for relief and rescue centers in rural areas considering a set of natural disasters, forest fires, floods and snow, mass movements, earthquakes and avalanches, as well as manmade hazards such as fires in residential areas, road accidents, marine events and war. Since depending on the scope of rural or urban areas studied, the affecting factors can be different, in this study, it is tried to formulate a full framework of natural and human hazards affecting the rural areas and to study their current status.
In addition, since a special survey which was specifically focused on site selection of inter-cities and intervillages relief and rescue centers didn't conducted in Guilan Province yet, the results of this study can be used as a template to optimal site selection for relief and rescue centers in rural areas of the Province.
STUDY AREA
Guilan Province is one of the northern provinces of Iran locating in the geographical coordinates 34˚ 36 to 27˚ 38 N and 27˚ 48 to 50˚ 53 E and extends along the northwest-southeast (Figure 1 ).
In general, the topography of Guilan Province consists of two parts, lowland and flat plain and high and steep mountain. 
METHODOLOGY
In this study, different valued layers were overlapped in GIS environment to suggest proper sites for establishing new centers while studying existing centers in order to cover whole study area in a balanced form and with equitable access of human, environmental and industrial resources to relief and rescue centers. The Analytic Hierarchy Process (AHP) model was used to prioritize risky areas. In addition, threat scenarios for demand centers (rural areas of Guilan) were predicted for zoning the risk priority areas. In fact, the possible future threats to rural areas of Guilan were identified; in this regard by using library studies, interviewing with experts and reviewing the records, the significant threats to the rural areas of Guilan was categorized including natural and anthropogenic such as: 1earthquakes, 2-snow, 3-flood, 4-fire, 5-war, 6-road accidents, 7-marine accidents, 8-drift and landslides (mass movements), 9-avalanche. Then, depending on the kind of threats, risks across the rural areas of Guilan and
Calculating the Radius of Effective Range of the Stations
In this study risk zoning has been done in rural areas assuming that any unexpected disaster can be covered in Guilan Province' rural areas and can be responded quickly and reasonably, and since some areas are of higher priority due to the potentials and dangerous terrains compared to other areas, and in order to optimal and functional site selection and avoid wasting investment in constructing the infrastructure and facilities, the radius of effective range of each station has been calculated in the triple risk priority (low risk, medium risk and high risk) (Table 1) . ** According to the formula X = V t, we obtain access radius which is multiplication of speed by time.
Effective range radius was achieved multiplying the minimum response time by average movement speed on main roads of Guilan Province; in this calculation the average speed was considered 40km/h 40. A few points were noticed in selection of the average speed:
1-Speed recommendation of relief and rescue organization 2-Steep slope of some mountain areas 3-Traffic and congestion in the flat areas
4-Traffic regulations
It is clear that the demand center (the accident location) and supply center (relief and rescue station) are not connected directly to each other and since the straight line was used to calculate the radius of the range, it was necessary to local roads, roads fault and road restrictions will also be included in this calculation.
Stationary Station Site Selection
According to the criteria required for the creation of large-scale stationary stations based on LOGIC Model, eligible villages were selected and their radius of the effective range was determined based on population density considerations and congestion and quality of main roads ( Figure 7 ). Small-scale site selection for each village depends on the factors such as land ownership, compatibility to adjacent land uses including residential, education and agriculture.
However, in site selection for the stationary stations the rural areas surrounding urban areas (which benefit from urban facilities in the event of disastres and are located in the direct influence of the urban area) were eliminated in order to optimize the regional facilities. 
Mobile Stations' Site Selection
A significant parts of the high risk priority ranges were not covered by stationary stations' performance covering because there was not required conditions for establishing the stationary station (such as minimum population threshold, proximity to the main road, appropriate slope, fault logical distance, flood and landslide zones), therefore, in order to cover the caused gaps establishing mobile (temporary) station was predicted in some parts ( Figure 8 ). In site selection for mobile stations the factors such as forest areas coverage, impassable, road accident-prone and proximity to local roads cover were considered. 
CONCLUSION
The rescue operation is one of the most important part of emergency response which should be began in a short time after the accident occurred and continue with proper speed to be applicable to help more people. This operation is usually time-consuming, boring and dangerous and should be taken during hard working conditions among various and sometimes dangerous problems. Authorities' confusion is inevitable during accident. For this reason, it is necessary to embed required facilities for these cases in certain centers and it might be possible to use them immediately after the crisis.
In this research, because the dispersion of relief and rescue centers was not done optimally and with balanced access particularly in rural areas, then, in villages where risk was predicted higher than other areas the stationary stations was suggested and their effective range radius was determined based on population density and main road activity and quality considerations. A significant proportion of areas with high risk priority were not covered by stationary stations since there were not the conditions required for establishing the stationary stations (such as minimum population threshold, proximity to the main road, proper slope, reasonable distance from the fault, flood zone and landslide zones), therefore, establishing the mobile station (temporary) was predicted in some parts to cover the gap created.
